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aging decreases austenite 


content 
17Cr-7Ni-3Mo 
delta ferrite content 437 
hardening mechanism 439. 
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versus solution tempera 
ture in precipitation 
hardening 
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Cold working 


of austenite may limit size of 


martensite plates 
formed 357-360 


Cold working of 5140 steel 
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eff ex t on temper 


leness ....81-94 
. .89 


britt 
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bilit 1010 
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reduces oxidation 
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Columbium-oxygen alloys 
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crystal structure 
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structur 
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Columbium-oxygen system . .990—-1014 
phase diagram ..... . .995-1002 
three oxides exist... ..1005 


Compatibility of metals and 
alloys with graphite 
Constitutional diagrams 
See Phase diagrams 
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Cooling rate 
quickest produges least 


retained austenite ..409, 411 
slowest produces most 
retained austenit« 409, 411 


Copper 
additions effect austenitic iron 
aluminum-manganese- 


carbon alloys .... 911 
compatibility with 
graphite .. 1031, 1042-1044 


content effects fracture 
strength in low carbon 
steel .. 424-428 


content effects tensile properties 


of low carbon steel 422-433 
effect on work hardening 

modulus of low carbon 
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drawability of low carbon 


SE xeces ‘ 430 
microstructure 1031-1032 
solubility of chromium in. . .535-536 


strain energies of chromium 
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Copper-chromium alloys 
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precipitation process in 530-544 


strain hardening rate ; 
tensile properties of sheet. . .532-533 
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yield strength versus 
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Copper-nickel composites 
microhardness 593 
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effect of boron in stainless 

steel . 842 
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cobalt . 842 
columbium 841 
nickel .840, 843 
ee 840, 844 
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micrograp!s of 
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Cottrell-Bilby theory of 
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Cottrell locking of dislocations 
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Cottrell mechanism of 
dislocation locking 74 
Crack extension force G. 
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increases with temperature 291 
is a complex function 299 
measure of fracture 

toughness : 291-293 


physical meaning 300-303 
Crack initiation 
controlled by hydrogen 
concentration plus 
55-57, 65-67 


stress 
incubation period important......58 


incubation period depends on 
hydrogen concentration. . .59, 61 
incubation period relation to 


absolute temperature . 61-62 


1960 SU BI E¢ 
Crack-notch tensile tests 
compared with Charpy “V” 
impact test . .289-291 
fracture appearance transition. . .287 
measure for Ni-Mo-V forging 
steel : .292 
relation to tensile properties . 286 
relation to ductility 286 
Crack propagation 
depends on hydrogen plus 
stress . 63-60/ 
discontinuous process ; 63 
role in delayed brittle fracture .73-74 
Cracks 
formation and propagation 
related to aging 527-528 
formation and propagation 
related to fatigue per 
formance in 2014 alloy. .520—522 
length effects fracture strength. .289 
size effects fatigue strength 295 
pre-existing effect fracture 
strength i ere 


Creep 

activation energies for, of an 
alpha solid solution of 
magnesium in aluminum. 491-513 


activation energies of pur« 


aluminum and an alloy 498 
cause osaon 
effect of stress decrease 454-459 
effect of stress increase 457, 461 
effect of stress pulsing 457-458 
effect of stress rate 452-453 
grain size does not effect 

activation energy 497 
high temperature controlled by 

a dislocation climb 

mechanism 499 
intermediate temperatur« 

controlled b recovery 

process of cross slip 499_500 
low temperature, arises from 

activation of the Peierls 

process 501 
needed activation energy in 

aluminum 451, 454 
of Cr-Mo-V steel , 390 
resistance of zirconium alloys 

to 722-7 2¢ 


] 


INDEX 1147 
Creep (cont. ) 
secondary creep rates....... 458-463 


Cross-slip 
activation energies for single 
aluminum crystals ..... 499-501 
relation of delay time for 
activation and time for 
diffusion of solute atom.504—505 


Crystal structure 


columbium-oxygen alloys . 1003 
Cup drawing test............... .169 
Curie temperature 103, 106, 109 

temperatures 914, 920, 925 
Cyclic stresses 

ratio to static yield strength 

in 2014 alloy ... 520-522 

results in overaging in 2014 

alloy 514-516 

Damping 

AISI 403 very low........ 110 
effect of static stress and 

temperature on internal. .95-115 
factors influencing in cobalt 

base ferromagnetic 

alloys .917-920 
hardness effect capacity of 

ferromagnetic cobalt-base 

alloys 918-919 
highest in soft cobalt-nickel 

iron alloy ‘ ..107 

magnetic field effects ..102, 110 

measure of internal 100 

measured by Foeppl-Pertz 

Ce a eee 113-114 


related to the basic mechanism 
of temper brittleness : 
119, 120, 121, 122, 124, 
results from plastic flow 
static stress 


125 
deri a 106 
and temperature 

AISI 403 . ...100 


temperature effects capacity of 


efiect 103 


ferromagnetic cobalt-base 
SONG 5x5 cv cease 920 
titanium very low under all tests. .95 
vibration amplitude effects 

capacity of ferromagnetic 
917-918 


stresses increase..... 


cobalt-base alloys 


vibrational 
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Damping, Internal 
See Damping 
Decomposition ot alpha prime 
alloy 210-220 


kinetics of in a titanium-copper 


mechanism suggested for 
tempering reaction 215-217 
Deformation 
effect on martensite 
effect on reduction of area in 
iron and AISI 4340 636, 638 


influenced by grain boundaries. . .485 
method for determining local 
degree 643-644 
Deformation, tensile 
WC-CO alloys 472 


Delayed failure 


conventional tests may not detect. 57 


occurs without hydrogen 73-74 
results from lowering fracture 
strength of lattice ; 75 
role of stress in .. .67-70 
sensitive to hydrogen 
concentration 56-57 
3 distinct stages 62 
Deward 
effect of hardness on fatigue 
strength 264 
microstructure 262 


Diffusion 
oxygen in alpha and beta 
titanium 191-200 
Diff usivity 
oxygen in alpha and beta 
titanium .. 195 
Dimensional instability 
depends on stress and 


temperature . ..312, 314, 316 
definition coset 
important in development of 
missiles and rockets 316 
important in precision parts 
design 308 
two basic reactions affect 311-312 
Dingot uranium 

term defined 729 
Dioxide 

inclusions in uranium 760 


Directional grain structures for 
high temperature strength 485-493 


TIONS OF 


THE ASM Vol. 52 
Directionality 
effect of nonmetallic 
inclusions .. as 707 
effects energy to fracture. . . 305-306 
effects impact properties of 


AISI 4340 .... 332-334 
effects tensile properties of 
AISI 4340 .. 332-334 
important in drawing quality of 
sheet steel .... 154-169 
“normal” directionality 154 
“planar” directionality 154 
not effected by selenium 707 


Dislocation climb range 
stress effects on creep in 


aluminum 451-468 
Dislocation locking 74-75 
Dislocations 

athermal unlocking 506-507 


Cottrell locking - 
494-496, 501-509, 512 
Suzuki locking 494-495, 501 
types of atmospheres 


determine temper 


brittleness eer 126 
Drawability 

affected by crystallographi 

orientation 424, 429 
affected by tensile properties 

of the metal 424 
cupping test as a measure eos neu 
depend on R values .. 168 
independent of aging ...168 
less than 0.1% copper does not 

effect low carbon steel .430 
measured by hydraulic bulge 

test sae 431-432 
“normal” directionality 

determines .. 164 
of sheet steel 155-157 
related to work hardening 

modulus 433 


Ductile cast iron 
electrical conductivity 


.568, 570, 572-574 


4a 


569, 57% 
microstructure 


thermal and electrical 
conductivity 567-584 
569, 579 


thermal conductivities 


Ductile-to-brittle transition 
281, 283, 289, 295 


1960 


Dynamic elastic modulus 


temperature increase reduces. ...108 


Einstein equation 502 
Elastic modulus 
aging raises in Ti-6A1-4\ 
alloy ewes 225-226 


Electrical conductivity 
ductile cast iron and gray cast 
iron ca . 567-584 
graphite lowers in cast irons 
573-574, 577-578, 580 
Lorentz number gives 
theoretical relationship 
with thermal 
conductivity 567-568, 580 
Electrical resistance 
tempering changes in 
titanium-copper alloy 208-210 


trace elements effect in high 


purity nickel .. 545-566 
Embrittlement reaction 

reversibility 120, 123 

curve 123 


Equilibrium diagrams 
See Phase diagrams 
Eutectic reaction 
columbium-oxygen alloys : 
995, 997-1002, 1005-1006 
1112 


767-769 


thorium-yttrium alloys 


uranium-hafnium alloys 


Zirconium-Iron-Tin System 
1115, 1116, 1125, 1130, 1132 
Fatigue 
behavior determined by inherent 
properties of the material. ..526 
commonest cause of mechanical 
failure ; ee ~ 


hardness increases fatigue 
strength 263-264 
phenomena not well understood. 157 


Fatigue properties 


effect of marquenching 271, 274 
effect of quenching 271-272 
effect of shot peening 273 
effect of tempering 

techniques .. 271-272 


effected by metallurgical 
variables . sane 
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Fatigue properties (cont. ) 
ferromagnetic cobalt-base 
alloys ‘ 
high strength steels .257-276 

2014 alloy 
Fatigue strength 
content.........271 

effect of retained austenite.... 

264-269, 272-273 


etfects more 


effect of carbon 


microstructure 


than alloy content .271, 273 
related to hardness 263-265, 273 
Ferrite-pearlite 
stress rupture properties in 
Cr-Mo-V steel . «386-387 
transformation in Cr-Mo-V 
steel 379, 381, 382 


Ferromagnetic alloys 
factors effecting damping in 
cobalt-base alloys 917-920 
high damping capacity 
Ferromagnetic cobalt-base alloys 
aging temperature effects 
. .919-923 


aluminum effects properties of 


properties 


ferromagnetic cobalt base 
alloys . 920-923 


creep-rupture and fatigue 


propertie Ss . .922-923 


effect of chromium . .925 
effect of silicon oe e909 
effect of titanium content. .. .920-923 
microstructure .924-925 


oxidation resistivity 923-924 
Ferrous materials 
hot forging effects mechanical 


properties . .629-656 


PRO sos iaiavesstadteananmee 193 
Fisher theory of delayed 
yielding 496, 507-508 
Fluoride 
inclusions in uranium 759 
Foepp!-Pertz 
apparatus for measuring 
damping ... 113-114 


Forging 
effect on mechanical properties 
of certain ferrous 


materials 629-656 
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Forging (cont.) 
ratio related to porosity, 
heterogeneity and 
reduction of area .631-632 
Forward slip 
effect in hot rolling titanium 
618-619, 625-627 


temperature effects in hot 


rolling titanium .625 
Fracture 
aluminum-copper composite 
surfaces ccece IO-595 


appearance 283, 284, 285, 287 
influenced by grain boundaries. . .485 
initiation mode from shear to 

.281, 288-290, 291, 295 


propagation along grain 


cleavage 
boundaries .485 
Fracture strength 


behavior 284, 294 


creck length effects 289 
crack size effects . 295 
depends on temperature .295 
Ni-Mo-V under different test 
conditions .. . 293-295 
pre-existing cracks effect.. 295 
related to specimen geometry. . .295 
Fracture theory 
influence of notches an 
important factor 68 
Fracture toughness 
crack extension force 
measures . .291-293 


not dependent on specimen size. .291 


G. 


See Crack extension force 


SN ee ute e aa Reeeet 297 
CE cadence cuaenes da06 ae 168 
Grain size . : 168 

does not effect activation 

energy for creep. . .497 

importance in Cr-Mo-V steel... .393 

increases strength .... 334-336 

trace elements effect vests 

uranium . ‘ 755-757 


Graphite 
compatibility of metals and 


alloys with 1027-1045 


TRANSACTIONS OF THE ASM 


Vol 


Graphite (cont.) 
high content gives high 


thermal conductivity 582 
lowers electrical conductivity 
m cast ifots.......«. 
ec ceccee 943-974, 577-578, 580 
structure determines thermal 
conductivity in cast irons 
ceaeadas 571-572, 580 
Gray cast iron 
microstructure 568, 571 
thermal and electrical 
conductivity 567-584 
“green bond” 
produced in solid-state 
bonding .. 585, 588, 595 
Griffith equation .  « -297-298 
Griffith theory of brittle fracture. .294 
Hafnium 
solubility in uranium.......766-768 
Halcomb 218 .... .416, 421 
Hardening 
mechanism related to 
austenite 439-442 
mechanism related to 
martensite 439-442 
Hardness 
function of aging time .517-518 
related to fatigue strength. . . 263-26 
Harris-Mueller method of 
analysis pole densities of 
uranium ... . 781-784, 793-795 
Hastelloy Alloy C 
corrosion resistance compared 
with titanium-palladium 
alloy 249-250 
Heat treatment 
desirable for steam turbine 
rotor steel 394 
Heat treatment of steel 
chemical reactions governing 13¢ 
Hertz stress ..... 321 
High temperature strength 
directional grain structure 
ere ; 485-493 
Hill-Longman theory 
measuring flow stress and 
friction 695 


1960 


Hitchcock equation 
for calculating elastic 
deformation 
Hunter, Dr. Matthew 
Awarded ASM Gold Medal. . .51-53 
Hydraulic Bulge Test 
measures drawability 
Hydride 


inclusions in uranium 


694, 696 


759-760 
Hydrogen 
anomalous effect on mechanical 
properties of Ti-8Mn 
alloy sheet .... 170-181 
concentration plus stress 
controls crack initiation. . .55—59 
content effects stress required 
for rupture of notched and 
unnotched Ti-8Mn Alloy 


sheet 174-175 
diffusion causes slow strain 
rate embrittlement noone 


diffusion rate at low temperatures .66 
embrittlement of nickel alloys. .76—77 
embrittlement of styrene 77 
interstitial element 54, 55 
lowers fracture strength of the 

lattice 75 
solubility greater in alloyed 

than unalloyed beta titanium. 188 
solubility in alpha titanium 


unalloyed 184 
solubility in beta titanium 
unalloyed 188 
tensile ductility effected by 
temperature when 
containing Ti-140A 187 
Hydrogen embrittlement 
caused by hydride 
precipitation 182, 185 
of nickel alloys 76-77 
of styren¢ eee iy 
of titanium alloys 182-190 
of titanium and titanium 
alloys . o 170-171 
of Ti-8Mn Alloy sheet 170-181 
Impact energy 
related to aging time in 2014 
alloy 523 
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Incipient melting techniques 
used for data on columbium- 
oxygen alloys ............ 993-997 
Inclusions in 5% chromium steel 
705-707, 711-712 
vary in size with sulphur and 


vary in shape 


selenium content 
Inconel 
microstructure 1031, 1035 
corrosion resistance compared 
with titanium 
palladium 249-250 
Inconel X 
compatibility with graphite.... 
1036-1038, 1041, 1044 
1031, 1035 


microstructure 


Internal friction 


at room temperature >a ae 
curves AISI 1016 120-121 
curves AISI 3310 119-124 
relation to temper brittleness 

in steel 116-134 
vak AISI 3310 steel es ss 

118-121, 123-124 

peak 5140 steel 129 
peak independent of stress 

amplitude ...121-122 
weak AISI 1016 steel. ..120, 125-126 

Interstitial elements 

all have high diffusion rate. 54 
characteristics vary widely...54, 55 


cal behavior 
of alloy S F 54 


strengthening effects in 


influence mechar 


vustenitic 


chromium 
manganese-carbon 
nitrogen steel 860-863 


Iron 
ductility effected by forging .640 
etiect of de forn 


642 


tion on 


reduction of area 636, 638 
effect of inclusions on 

mechanical properties 

during forging ....639-641 
forging effect on mechanical 

properties 629-642 


tensile properties not effected 
by forging 636 


Isothermal transformation 
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Isothermal transformation (cont. ) 
uranium-0.5 w/o columbium 
0.5 w/o molybdenum alloy 
pewhwsak adacadaes .802, 805, 808 
Isothermal transformation 
treatment 


Kinetics 
alpha prime decomposition in a 
titanium copper alloy. ..201-220 
of aging copper-chromium 


alloys 536-538 


LaBelle-HT steel ... . 365-367 
Laboratory tests 

sometimes difficult to reconcile 

with production results 

Lateral spread 

in hot rolling titanium ; 

618-619, 622, 625-626 
temperature effects in hot 


SJ 
> 
7a 


rolling titanium . .. 625 
Lattice 
delayed failure results from 
lowering fracture strength... .75 


fracture strength lowered by 
hydrogen 
slow strain rate embrittlement 


results from lowering 
fracture strength 75 
strain aging embrittlement 
results from lowering 
fracture strength 


NI 
wn 


Lead 

additions benefit tool steels. ... 
702, 709-712 
460-468 
568, 580 


Lomer-Cottrell dislocations .. 
Lorentz number 
Lorig, C. H. 


President’s Address .. 11-16 
Low alloy steel 

See Steel, low alloy 
Low-carbon steel 

box annealing .. 135-153 


drawability not affected by less 


than 0.1% copper... 430 
effect of copper on tensile 
properties .... 424-433 
equation to calculate true 
stress-true strain . . 423-424 
Luders’ band ......... 507-509 
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an 
NM 


Vol. 


Machinability 
5% chromium steel effected by 
selenium 698-712 
5% chromium steel effected by 
sulphur . 698-712 
rating evaluation procedure. 700-701 


Magnesium 
effect on nickel recrystallization.554 
effect on nickel recrystallization 
temperature .. A 
Magnetic field 


effects damping ...... ..102, 107 
Managing Director’s Report... . . 30-36 
Manganese 

additions effect austenitic 

iron-aluminum-carbon 
SG civecnads ....904 
effect on nickel recrystallization .551 


effect on nickel recrystallization 
temperature ... 553, 55 
Marquenching 
effect on fatigue properties. .271, 27 
Martensite, 
cold working may limit size of 
the plates formed in 
deformed austenite . 357-361 
content in 17Cr-7Ni-1Al....437-439 
content in 17Cr-7Ni-3Mo. . .437-439 
decomposition in titanium 
copper alloy measured by 
electrical resistance 
. 209-210 


variation .. 
effect of deformation. . 334-336 
microstructure with austenite 


deformation Gias 352-355 
size and austenite deformation. . .356 
size and yield strength and 

fracture stress ..... . .358-359 
strength of, formed from cold 

worked austenite 346-375 


transformation in Cr-Mo-V 
steel 379, 381 

“massive” vanadium 949 

Mechanical Literature Searching 
DE gcaccccwks 34, 35 

Mechanical properties of certain 
ferrous materials related to 
hot forging ...... 


Membership Award, Honorary. .47-—50 


629-656 


1960 
Metallography uranium .748-762 
Metals 
substructure characteristic 
studies of fine grained by 
x-ray reflection microscopy 
and diffraction analysis .599-613 
Microhardness 
tempering changes in titanium- 
copper alloy . .206, 208 
Microstructures 
aluminum-copper composites 590 
antimony-bismuth-indium 
alloy . .1056-1057 
as-cast alloys with varying 
boron content .. .882, 888 
austenitic chromium-manganese 
carbon-nitrogen steel ..858, 859 
boron alloys ...-973, 976-984 
Cr-Mo-V steel ay 380 
creep ruptured austenitic 
chromium-manganese 
carbon-nitrogen steel. . .869-873 
ductile cast iron ..568, 570, 572-574 
effects austenitic chromium 
manganese-carbon-nitrogen 
steel tensile properties .863 
tensile properties at elevated 
temperatures 864-865 
ferromagnetic cobalt-base 
. .924-925 
568, 571 
.568, 570 


758-760 


alloys 
gray cast iron 
sphere-a-steel 
751, 754, 755, 


o columbium 


uranium 
uranium 0.5 w 

0.5 w/o molybdenum 
801, 803, 804, 811 
474-481 


alloy 
WC-CO compacts 
zircaloy ees 
815, 817-818, 
Molybdenum 
additions effect austenitic 


820, 821, 825, 828 


iron-aluminum-manganese 
carbon alloys 902, 912 
compatibility with 
graphite 1031, 1041 
does not improve oxidation 
resistance in tungston 
columbium alloys 1016 
low strain rate hydrogen 
embrittlement ..............71 
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Molybdenum (cont 
microstructure 
Molybdenum-rhenium alloy 

COND os dine wetpctawens ims 
high intergranular strength... .. .930 
Molybdenum-rhenium wire 

properties compared of wrought 

and recrystalized with 
unalloyed molybdenum. .931-932 
Molybdenum-rhenium alloys 

rhenium increases ductility .929-930 
Monel 

corrosion resistance compared 

with titanium 

palladium 249-250 
Monotectoid reaction 

uranium-hafnium alloys ....771-773 


. 23-24 
Necking . .282, 877 
Néel relationship 412, 419, 420 
Nichrome V 

microstructure 
Nickel 


added elements effect 


National Metal Congress 


.1031, 1034 


electrical resistivity 
added elements effect tensile 
strength . 
additions effect austenitic iron 
aluminum-manganese- 
..900, 902, 911 


atom size of various additives 


carbon alloys 


related to recrystallization 
temperature ‘ 
cempatibility with graphite.... 

; .1031, 1041-1044 
ductility of pure wee. 549-550 
effect of purity on annealing. 559-560 
effects corrosion cracking in 

stainless steel 840, 843 


electrical resistance of pure......549 
low strain rate hydrogen 
embrittlement .............. 71 


microstructure .1031, 1032 
recrystallization 
effected by elements with ex- 
tensive solid solubility, 
carbon, manganese and 
tungston 550-551 
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Nickel ( cont.) 

effected by elements with 
limited solid solubility, 
silicon, titanium and 
aluminum ...... .. 550, 552 

effected by elements with 
very limited solid solu- 
bility, 
boron and zirconivm.550, 554 


carbon, magnesium, 

tensile properties of pure........549 

trace elements effect tensile, 
electrical resistance and 
recrystallization 


properties .... 545-566 
nickel alloys 
creep properties . : 561 
hydrogen embrittlement .. .76-77 
tensile properties .... 561 


Nickel-chromium-aluminum 
I s i:hcca« .. 486-493 
columnar grains par: allel to 
applied stress increase 


ductility 492 
columnar grains paralle 1 to ap- 

plied stress increase ele- 

vated temperature strength. .492 


creep rupture data 489- 490 


directional structure related 


to stress axes .. , 488 
fracture for different grain 
boundary orientation 492 
macrostructure of ingot. 486-487 
microstructure ie 486 
Nickel-molybdenum vonedion 
forging steel 
crack-notch tensile properties 292 
directional effects on notch 
transition behavior .306 


ductile-to-brittle behavior 

ee eee .281, 283, 289, 295 
fracture initiation strength. .....294 
fracture strength depends on 

temperature re 295 
fracture strength under 

different test conditions . 293-295 
influence of pre-existing cracks 

on brittle fracture 277-306 
microstructure .. . 249 
relation tensile properties and 

temperatures 281-283 
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Nickel-molybdenum vanadium 
forging steel (cont. ) 
tensile properties by crack 
notch tensile test...........292 
Niobium 
See Columbium 
Nitride 
inclusions in uranium......... 
Nitrogen 
additions effect austenitic iron 
aluminum-manganese- 
carbon alloys 900, 902 
atoms promote temper 
brittleness ... sa 126 
content in Cr-Mn-N stesis 
effects strength .. 848-852 


effects corrosion cracking in 


stainless steel 840, 844 
interstitial element . 54 
solubility in columbium 1010 


strengthening effect on austen- 
itic chromium-manganese- 
carbon-nitrogen steel ..865-867 


Nivco 
for use in turbine blades. . 927 
Nonoxidizing type media 
definition ......... ‘ 242 
“Normal” directionality .... 154 
Notch sensitivity 
tempering relation to, in 
Cr-Mo-V steel 390-392, 394 
Notches 
important factor in fracture 
theory .... : 68 
in all metals ...... a 68 
influence dislocation array 68 
severity related to crack 
initiation location . 57-58 


Nuclear reactors 

use of zirconium alloys for.713, 719 
Nucleation 

homogeneous aN Seen a 


Orowan theory 

accuracy 692, 696 
calculating ection ane s by.675-697 
criticism of .. 676-683 
difficulties 


modification 


in application. . 677 
.677, 692 


use on uranium sheet 675-691 


1960 


Overaging 
promoted by cyclic stresses in 
2014 alloy “2 514-516 
Overaging theory 
aluminum alloy 
.514-516, 523-524, 526 
definition ms ; Rare 
Oxidation 
aluminum content effects 
resistivity of iron 
aluminum-manganese 
carbon alloys 906, 909 
columbium reduces in 
tungston-columbium 
1016-1017, 1021 
high temperature of tungston 


1015 


alloys 
columbium alloys 1026 
kinetics of in tungston 
columbium alloys 
1015-1019, 

of refractory metals 
resistivity of AISI 403 
resistivity of ferromagnetic 


1025-1026 
1019-1020 
923-924 


cobalt-base alloys 923-924 
tantalum reduces in tungston 
columbium alloys 1016 
Oxidizing type media 
definition - 241 


Oxygen 
activation energy of diffusion in 
titanium i , 198 
diffusion in alpha titanium. .191—200 
diffusion in beta titanium 191-200 
interstitial element 54 
relation of solubility and strain 
energy . . .1009 
solid solubility in 
columbium . 990, 
991, 997, 1006, 1007, 1010, 1014 


solubility in tantalum 1007 
solubility in vanadium 1007 
Peierls process 
relation to low temperature 
POD ccesaasas ee 


Peritectic reaction 
columbium-oxygen alloys. . 


..1001-1002, 1013-1014 
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Peritectoid reaction 
uranium-hafnium alloys..... 765-766 
Peritectoid 
Ce ee Pree 1135 


reaction in Zirconium-Iron-Tin 
System ..1116, 1127, 1129, 1132 
Perrin, René 
ASM 1959 Albert Sauveur 
Achievement Award ..... 46-47 
Phase diagrams 
Hk Se oie 1002 


Thorium-Yttrium (proposed) ..1101 


Columbium-Oxygen 


litanium-Calcium 

eet. 
ae 
.775, 778 


(tentative 
litanium-Bismuth ....... 
Uranium-Hafnium 
Y ttrium-Magnesium 

(proposed ) 550 
Zirconium-Iron-Tin 
(tentative ..1129, 1135 
Phase study 

Antimony-bismuth-indium 
system . .1046-1058 
“Planar” directionality .. 
Plastic flow 
causes damping 
Polycrystalline materials 
substructure studies by x-ray 
reflection microscopy ..... 
i . .603, 607-609 
Portevin-Le Chatilier 

effect ...496, 506-507 
PINE GEE Ss. ecaveewaeen 367-368 
Precipitation 

possible structural sequences of 
.538-540 


reaction increases hardness..... 442 


chromium from copper. 


strain energies of chromium it 
. 539-540 


copper eeese 
temperature of aging does not 


wn 
ww 
st 


CHOCt PFOCESS 26 oie cckcs 
Precipitation hardened stainless 
steels retained austenite 

in weee eee 434-450 
Precipitation hardening 
uranium 0.5 w/o columbium 
0.5 w/o molybdenum 
alloy .798-799 
Precipitation process 


hromium alloys. 


in copper-c .530 544 
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Precipitation reactions 
effects on austenitic chromium 
manganese-carbon- 
eee rere 
Rete. toc Seer 863-864, 873-874 
in aging austenitic chromium- 
manganese-carbon- 
nitrogen steel ..... 857, 859-860 
two types in austenitic 
chromium-manganese- 
carbon-nitrogen steel . . .857-860 
Precipitation strengthening 
theory 
President’s Annual Address..... 11-16 
“Press forging” ........634, 648, 656 
Putnam, Allan R. 
named first Managing 
Director of ASM 


Quenching 
effect on fatigue properties. .271-272 
Recrystallization 
effects tensile properties of 
uranium .740-742 
temperature increase in nickel 
due to various additives . 551-553 
trace elements effect in high 
purity nickel ...... .. .545-566 
Reduction 
versus rolling load for titanium 
alloys 617-622, 627 
Refractory alloys 
properties of those containing 
rhenium .929-947 
Refractory metals 
oxidation . .1019-1020 
Refrigeration 
increases fatigue life of high 
strength steels ... 
. .260, 267-268, 273 
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“regulus” vanadium 
Residual stress 
in forging thermo-mechanically 
treated and 
commercially 670-671 
thermo-mechanical method 
relieves is aluminum 


WN gGscasecwss 657-674 


TRANSACTIONS OF THE ASM 


Vol. 52 
Retained austenite 
amount transformed . . .270 
cooling rate influences the 
quantity in 3.5% chromium 
magnet steel .......... 405, 411 


effect of stressing... ......0.5.: 269 
effect on fatigue strength. . .264—269 
had little influence on tensile 


properties ......... . 360 
in experimental steels. . 356-357 
in precipitation hardened 

stainless steels ... . 434-450 
in 17Cr-7Ni-1Al .... .437-439 


in 17Cr-7Ni-3Mo ..... . 437-439 
quickest cooling rate produces 


ew ee Pree ..409, 411 
reduces the induction of a 
magnetizing force ... ... 410 


slowest cooling rate produces 
the most 409, 411 
Rhenium 
increases ductility in 
molybdenum-rhenium 
alloys .... 929-930) 
promotes twinning in 
molybdenum-rhenium 


MS eaicrcnates ; 930 


properties of refractory alloys 


containing 929-947 
Rolling 
early theories for calculating 
force : . 675-676 
forces calculated by Orowan 
ee 675-697 


results of roll pressure and 
force calculations on 
uranium sheet 686-691 
Rolling load 


versus reduction for titanium 


ameys ...... 617-622, 627 
Russell effect ............ 152 
Sauveur Achievement Award 46-47 
Secretary’s Report 17-24 
Segregation 

grain boundary related to 
temper brittleness . 89-93 


Selenium 
addition improves machinability 


of 5% chromium steel. .698-712 





1950 


Selenium (cont. ) 

does not effect directionality of 
.704, 707 
more effective than sulphur in 


5% chromium steel... 


improving machinability 702 
Sheet steel 
See Steel sheet 
“Short Term Dimensional 
Stability” ..... 317, 319 


Shot peening 
increases fatigue properties .272-273 
Silicon 
additions effect austenitic iron 
aluminum-manganese 
carbon alloys ‘ 
*. 902-904, 909, 911-912 
compatibility with 


graphite 1042, 1044 


effect on ferromagnetic cobalt 

base alloys ee 
effect on nickel 

recrystallization 552 
effect on nickel 

recrystallization 

temperature jeden dre hg ee 


effects corrosion crac king in 
stainless steel 841, 842, 844 
Slow crack propogation 
See Crack propogation 
“Slow strain rate embrittlement” 
connection with strain aging 
embrittlement 


ms 
no 


controlled by hydrogen diffusion 


defined 55 
not displayed in face centered 

cubic metals Pte 71 
observed in columbium..........71 
observed in molybdenum awl 
observed in nickel ‘ 71 
observed in tantalum ; 71 
observed in titanium and its 

ae 70 
observed in vanadium 71 
relation to blue-brittle 

behavior .. 71-72 
results from lowering the 

fracture strength of the 

DI», 5 endhete- 75 
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Smith, Earl C. 
Honorary Membership 


CUTER 5 i. Peas eee 47-48 
Sodium 
corrosion of zirconium 
SE ore ssanceeceon ees 719-720 


Solid-state bonding 
method of preparing 
aluminum-copper 
. 585-598 
of both practical and theoretical 
interest iVenov encom 


com sites 


strength of the “green bond”... .588 
surface cleanliness of great 

importance ...588, 596, 597 

Solubility 

of Bi in Ti ..1070 

of Ca in Ti .. 1080-1081 
of oxygen depends on strain 

energy 

of Tiin Ca 


Specific pressure 


. 1079-1080 


effect in hot rolling 
titanium 618-619, 626 
temperature effects in hot 
cw aces sMae 
568-570, 576 


.568, 570 


rolling titanium 
Sphere-a-steel 
microstructure 
Stainless steel 
. .1028-1029, 1043 


corrosion cracking of 


carburization 


austenitic . . 830-847 
cracking times in boiling 

MgCl . 834-837 
effect of boron on corrosion 

CCOCIE on ec cisnnnamens 842 


effect of carbon on corrosion 


cracking . .840, 842 
effect of cobalt on corrosion 

cracking is 842 
effect of columbium on 

corrosion cracking ......... 841 
effect of nickel on 

corrosion cracking .840, 843 


effect of nitrogen on 
corrosion cracking .840, 844 
effect of silicon on corrosion 


. . 841-842, 844 


cracking 
effect of stressing on 


. 838-840 


cracking times 
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Stainless steel (cont. ) 
effect of temperature of 
stressing on time to failure. .839 
effect of titanium on corrosion 
cracking 
retained austenite in 
precipitation hardened ..434—450 
precipitation hardened has two 


hardening mechanisms ..... 
Static stress 
influences internal damping. . 100-116 
Steam turbine rotors 
best heat treatment for 
| Re ere 
bainite superior for. . 


... - 391-392 


hardness of steel effected by 
. .392-394 


0 Ee 
heat treatment desirable for 

GE irk aa Racine x wee 394 
martensite not important........390 


properties needed in 
ER, yn (on o-ditie 
Steel 
means of strengthening 
Steel, low alloy 
temper brittleness related to 


321-322 


internal friction . .. 116-134 
Steels, high strength 
fatigue properties .. 257-276 
Steel sheet 
directionality important in 
drawing quality 154-169 
Stellite 31 
damping capacity 918 
Strain 
necessary to initiate brittle 
fracture ..... , — .278 


Strain aging embrittlement 
connection with slow strain rate 


embrittlement .. HE 
no satisfactory explanation 74 
results from lowering the 

fracture strength of the 

RE Sere 75 

Strain energy 
relation to solubility of 
1009 


oxygen 
Stress 
effects creep of aluminum in the 
dislocation climb range. .451—468 
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Stress (cont. ) 
rate effects creep in 
aluminum ....... ...--452-453 
role in delayed failure.........67-70 
“Stress Induced Dimensional 
hE 317, 319 
Stress-rupture properties 
in Ti-8Mn Alloy sheet effected 
by hydrogen content .. . . 173-178 
Stress-strain 
equation to calculate in low 
carbon steel ......... 423-424 
Styrene 
hydrogen embrittlement BY 
Substructure characteristics 
studied by x-ray reflection 
microscopy and diffraction 
eneives ....... .. 599-613 
Sulphur 
effects machinability of 5% 
chromium steel .. . 698-712 
effects tensile properties of 5% 
chromium steel . 698-712 
Super Tricent steel... .. . .365-367 
Supersaturation 
factor in hydrogen 
embrittlement of titanium 
NINE Shs eteracxicacerw' 182-190 
“surface :arbon” 
on sheet 149 
Surface finish 
important influence on fatigue 
resistance .. 259-260) 


Suzuki locking of dislocations 
494-495. 50] 


TTT diagram (steel) 347-348 
TIT 
LaBelle-HT and Super Tricent.366 
TTT diagram 
3.5% chromium magnet 
steel 405-406 
Tantalum 
low strain rate hydrogen 
embrittlement .. 71 
reduces oxidation in tungston 
columbium alloys 1016 
solubility of oxygen in. 1007 
Tantalum-rhenium alloys 
microstructure . eA RS 936 
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Tantalum-rhenium alloys (cont.) 
rhenium effects ductility, 
fabricability and strength 
Technical Program, Forty-first 
Annual Convention 


Temper brittleness in steel 
austenite grain size effects 
basic cause undetermined. . .81, 

carbon atoms promote 

Cause 

dislocation atmospheres 

determine 

effect of cold working 

effect of phosphorus 

nitrogen atoms promote 

related to internal friction in 
steel 116 

segregation at grain boundaries 
probable cause 

trace elements as cause 


trace elements control 


Temperature 
effect on forward slip in hot 
rolling titanium 
effect on lateral spread 
rolling titanium 


in hot 


effect on rolling load for 
622-624, 


effect on specific pressure in hot 


titanium 


rolling titanium 
influence of internal damping of 
AISI 403 100 
Tempering 
Cr-Mo-\ 


effect on fatigue properties 


? 


382 


271 


steel behavior 
influence on tensile properties 
compared with austenitic 
deformation 350 
relation to notch sensitivity in 
Cr-Mo-V steel 
Tempering reaction 
suggested mechanism for alpha 
prime decomposition in 
titanium-copper alloy 215 
Tensile properties 
5% chromium steel effected by 
selenium 702 
5% chromium steel effected by 


sulphur 702 


JE¢ 


94 
116 
116 


126 


704 


704 


i] 
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Tensile properties 
trace elements effect in high 
purity nickel ~ 
zirconium alloys oe .720-722 
Texture 


in extruded 781-796 


in extruded uranium depends on 


uranium 


amounts of slip and 


twinning ct 789 
of uranium related to optical 
behavior in polarized light. . .785 


of uranium represented by 
crystallographic pole 
figures . 786-791 


Thermal conductivity 


alloy additions decrease in 
pure iron ee 
is-cast irons «26s 00O, 576 


depends on shape of the 

571 
ductile cast iron and gray cast 
567-584 


graphite phase 572, 580 
Iron 

Lorentz number gives 
theoretical relationship 
with electrical 
conductivity 567-568, 580 

304 stainless steel. . 569, 576 

zirconium alloys 

Thermal expansion coefficients 
linear for uranium 

Thermo-mechanical treatment 

applied to a die forging .668, 670-671 

effect of residual stress in 
forging and commercial 

treatment 670-671 

effect on tensile properties of 
aluminum alloy 668, 670 

investigation considers 

1. temperature to which part 
is cooled 662-663 

method of reheating and 

664-065 

3. yield strength of material 

665 667 


ettects 


at time of treatment. . 


4. state of residual stress 
before treatment ...... 667 
particularly useful for irregular 
shaped parts . 671 
procedure . 659 


recycling .667, 669 
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Thermo-mechanical treatment (cont. ) 
relieves residual quenching 
stresses in aluminum 


SE ctecsecevn .657-674 
should not be applied 
indiscriminately .667 


variables investigated in 
developing .659-662 


Thorium-Yttrium alloys 


lattice constants so aie wee 
microstructure . 1105-1109 
resistance versus temperature. .. 1102 
X-ray diffraction .1109-1112 
Thorium-Yttrium System . .1097-1114 
phase diagram (proposed ) 1101 
phase diagram important 
features 1112 
Tioga 
effect of hardness on fatigue 
strength sing ia esos a a a 
microstructure .. ee 
Titanium 
activation energy of oxygen 
diffusion in peat mates 198 
additions effect austenitic iron 
aluminum-manganese 
carbon alloys . .900 
diffusion of oxygen in alpha 191 -200 
diffusion of oxygen in beta. . 191-200 
effect of composition in hot 
| Re .627 


effect of specific pressure in hot 
ee 618-619, 626 
effect of rolling variables on hot 
rolling Ti and Ti alloys.615-627 
effect of specimen width in hot 


rolling 25-627 
effect on nickel 

recrystallization eee 
effect on nickel recrystallization 

temperature ...... .553, 555 
effects corrosion cracking in 

stainless steel ..... 841 
effects properties of ferro- 

magnetic cobalt-base 

WE dgnseda ces .920-923 
forward slip in hot 

rolling .618-619, 625-627 
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Titanium (cont.) 
lateral spread in hot 
rolling ..618-619, 622, 625-626 
low strain rate hydrogen 
embrittlement 71-72 


rolling load versus 

617-622, 627 
. 1079-1080 

temperature effect on internal 


reduction 
solubility in calcium 


damping under static 
104-106 


BE succaann 
temperature effects rolling 
622-624, 627 


very low internal damping. 95 


k vad 


Titanium alloys 
supersaturation as a factor in 


hydrogen embrittlement. 182-190 
tensile ductility effected by 
temperature 187 
Titanium-aluminum alloy 
Ti-140A 
ductility depends on hydride 
precipitation 190 
in hydrogen, temperature 
effects tensile ductility. 187 
tensile ductility effected by 
testing speed and 
temperature 183 
Titanium-aluminum-vanadium 
alloy 
Ti-6Al-4V 
aging decreases ductility «sae 
aging effects elongation. .225, 227 
aging has several stages in... . .230 
aging increases percent of 
BUNNY oracaati 225-229 
aging raises elastic limit. .225, 227 
aging times for maxima of 
tensile strength .. 223 
diffraction data ........ . .228 
effects of aging ... 221-238 


elastic limit raised by 


Ee 
elastic modulus raised “e 

ae . .225-226 
elongation little effec ted i 

WOE eos scecceceanes 225-226 
hardness little effected by 

RE 225-226 
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Titznium-aluminum-vanadium 
alloy (cont.) 
tensile strength effected by 
aging 2 
yield strength effected by 
224-225 
1059-1071 


differential thermal analysis 


aging . 

Titanium-Bismuth alloys 

curves 1068 
hardness versus 
1068, 1069 
1062-1065 
1066, 1069 
1059-1071 

1061 


1072-1083 


composition 

microstructure 

X-ray diffraction data 
Titanium-Bismuth System 

phase diagram ; 
Titanium-calcium alloys 

calcium solubility in 
1080-1081 
1075-1077 


1080 


titanium 
microstructure 
phase diagram (tentative 
titanium solubility in 
1079-1080 
1076-1079 
1072-1083 

1081 

1080 


calcium 
X ray diffraction data 
Titanium-Calcium System 
no intermediate phase 
phase diagram 
Titanium-copper alloy 
activation energy for tempering 
reaction 214, 219, 220 
\rrhenius plot shows 
activation energy for 
tempering reactior 214 
decomposition kinetics 


measured by Cohen and 


1utocatalytic equations. .211-215 
kinetics of alpha prime 

decomposition in 201-220 
martensite decomposition 

evaluated by electrical 

resistance variation 209-210 


mechanism suggested for alpha 
prime decomposition in 
titanium-copper alloy 215-217 
microstructure - 204 
tempering changes electrical 
resistance . 208-210 
tempering changes 
microhardness 206, 208 
two reactions compete during 


tempering 210 
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Titanium-manganese alloy 
ri-8Mn Alloy Sheet 
Anomalous effect of 
hydrogen on mechanical 


DEGDCTUIES 2.00 cccces .170-181 
factors effecting transition 
temperature ......... 178-179 
hydrogen content effects 
stress required for 
rupture eu ease 174 
notched ee 
unnotched see ....174 
microstructure .............. 172 
reasons for the anomalous 
results of hydrogen 
effect on mechanical 
properties . 178-179 


tensile properties, prestrained 


“I 
SN 


and aged, unnotched 1 
tensile properties, slow 
strain, notched and 

.173-176 

.. .178-179 


unnotched 
transition temperature 
transition temperature 
depends on hydrogen 
content and strain rate....178 
Titanium-Palladium alloy 
compared with other corrosion 
.. -248-251 


corrosion resistance compared 


resistant materials 


with pure titanium in 
242-243 


corrosion resistance compared 


hydrochloric acid 
with pure titanium in 
nonoxidizing media ...... . 244 
in oxidizing media............ 241 
corrosion resistance compared 


with pure titanium in 


sulphuric acid 245-248 
COM seccvinsccweiskdeee ees a0 
mechanism by which paladium 

improves corrosion 

resistance . 246-248 
possibility of hydrogen 

embrittlement eens e 204-256 
resistance to corrosion . 239-256 
tensile properties of sheet eer 


Trace elements 
control temper 
.130, 132 


brittleness 
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Trace elements (cont. ) 
effect grain size .......... pee 
effect tensile, electrical resist- 
ance and recrystallization 
properties of high purity 


ee . .545-566 
Transformation diagram 
Cr-Mo-V steel .371, 381 


Transformation kinetics and 
mechanical properties of 
uranium-0.5 w/o Columbium 
0.5 w/o molybdenum 


re 797-811 
Transition elements 
embrittled by hydrogen cee 


Transition temperatures 
factors influencing in Ti-8Mn 


Alloy sheet 178-179 


Treasurer’s Report 24-30 
Tungsten 
additions effect austenitic iron 
aluminum-manganese 
carbon alloys ..912 


effect on nickel recrystallization.551 
effect on nickel recrystallization 
temperature 553, 555 
properties ...... ....470 
Tungsten carbide and cobalt 
alloys strength and 


deformation 469-484 
Tungsten carbide 
properties ......... eas 470 


Tungsten carbide-cobalt alloys 
deformation characteristics .482-483 


embrittlement cause .. ; 483 
strength and deformation. . .469-484 
tensile deformation .472 
WC-CO compacts 
bending loads versus 
deflection 473-474 


characteristics .... Sade 470 
fracture strength . 482-483 


mechanical properties 470-471 
microstructure .474-481 
plastic characteristics vary 

with composition .480-482 
sintering conditions ...... ..-470 
structural characteristics ..... 470 
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Tungsten-columbium alloys 
columbium effects grain 
oe eiaad ae Sa Oia 1016, 1021 


columbium raises melting 
point 1015-1017 
columbium reduces oxidation 


CMO occ .1016-1017, 1021 
coring in 1024 
high temperature 

oxidation 1015-1028 
molybdenum does not improve 

oxidation resistance 1016 


oxidation effects 
hardness 1019-1020, 1025 

oxidation kinetics .. He 
. 1015-1019, 1025-1026 


Tungsten-molybdenum-rhenium 


alloys 
microstructure . . 937-938 
twinning in 937, 939 
Tungsten-rhenium alloys 
microstructure .... 932-934 


properties compared of wrought 
and recrystallized with 


unalloyed tungston . 934-935 
twinning 932, 947 
Turbine blades 
damping capacity 914-915 
evaluating materials - ae 
miterials for 914, 925 


properties needed in materials 
for nes ies econ 


“Uphill Quench” .. 


658-659, 666-667 


Uranium 
basic structure ..... 753-754 
brittle to ductile transition 742 
crystalline forms ...... ..749 
dioxide inclusions in........... 760 
effect of hydride precipitate on 
tensile properties ......736-737 


effect of hydride precipitate 
size on ultimate 
strength ........ .. 738-739 
effect of recrystallization or 
tensile properties ......740-742 
effect of testing temperature on 
tensile properties. .738, 739, 740 
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Uranium (cont. ) Uranium-0.5 w/o columbium- 
effect of uranium hydride 0.5 w/o molybdenum alloy 
distribution and transformation kinetics and 
recrystallization on tensile mechanical properties ...797-811 
stremmth. ...55.. .728-747 Uranium-hafnium alloys 
fluoride inclusions .... ara electrical resistivity ........ 770-773 
grain size a 755-757 eutectoid reaction . ....«-407-769 
hydride inclusions 759-760 melting temperatures 4:6: ayaa Or 
linear thermal expansion metallographic data .......... .769 
coefficients .... .790-793 microstructure 767, 772, 774, 779 
metallographic techniques ..749-753 monotectoid reaction ....... 771-773 
metallography ... ..... 748-762 peretectoid reaction ........765-766 
microstructure .... x-ray diffraction . ...-443-444 
751, 754, 755, 758-760 Uranium-hafnium system ....763-780 
monoxide inclusions in... ..760-761 phase diagram ncevethty are 
nitride inclusions in ....761  Uranium-monoxide 
nonmetallic inclusions . 757-761 inclusion in uranium ; 760-761 
pole densities determined by Uranium sheet 
Harris-Mieller results of roll pressure and 
method .. . .781-784, 793-795 force calculations ......686-691 
solubility in alpha hafnium. .774-775 rolling force calculated by 
texture in extruded effected Orowan method . 675-691 
by cold swaging. 787 
texture in extruded depends on Vacuum 
amounts of twinning and degassing of low carbon 
slip or cae SOE so. canvas veusuunes 137-141 


texture in extruded effected by amount of gases evolved. . 140-144 


recrystallization 787 composition of gases 
texture related to optical . evolved _. 140-148 
behavior in polarized within-coil gas 
light 785 composition 142-149 
7017 Vanadium 
textures in extruded 3 781-796 d 


: ‘ additions effect austenitic iron- 
Uranium 0.5 w/o columbium ; 
aluminum-manganese 


0.5 w/o molybdenum alloy ntleees elteae 912 


hardness and density 800-802 , eo . 
low strain rate hydrogen 
Uranium 0.5 w/o columbium embrittlement FETS 
0.5 w/o molybdenum alloy solid solubility 950. 964 
isothermal transformations solubility of oxygen in......... 1007 


802, 805. 808 , . : 
oan Vanadium, commercially pure 


Uranium 0.5 w/o columbium brittle fracture path 957-962. 966 
0.5 w/o molybdenum alloy cleavage habit plane 956-957. 966 
microstructure .801, 803, 804, 811 flow properties and twinning 

Uranium 0.5 w/o columbium of ...948-970 
0.5 w/o molybdenum alloy grain size _....950 
precipitation hardening. . .798-799 mechanical twinning ae 

Uranium 0.5 w/o columbium eee 962-964, 967-968 
0.5 w/o molybdenum alloy notched bar impact tests... .953-965 
tensile properties effected by second phase present in all 


heat treatment . 805-808 instances : or. 
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Vanadium (cont. ) 
temperature effect on tensile 
....952-956, 965 


. -951-955 


properties 
tensile properties 
ee .. . 884 
Vibration amplitude 
effects damping capacity of 
ferromagnetic cobalt-base 
alloys .... 917 
Weight 
gain by zirconium alloys. 
Wetting 
boron 
Whiskers 
strength 
Wiedeman-Franz Ratio 
See Lorentz number 


X-ray data 
columbium-oxygen alloys. 1003-1005 
X-ray diffraction analysis 
titanium-bismuth 
1056-1067, 1069 
. .1076-1079 


.533-535 


alloys 
titanium calcium alloys 
copper-chromium alloys 
X-ray reflection microscopy 
correlation with metallographic 
methods 599, 607, 610 
makes possible study of 
.599, 607-609 
600-006 


individual grains. 
method described 
use to study substructure 
characteristics of fine 
grained metals 


Yttrium-Magnesium alloys 
microstructure , eee 
...1088, 1090-1091, 1093 
potential use as structural 
1084 
.. 1084 


material 
use in nuclear reactors 
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Yttrium-Magnesium alloys (cont. ) 
X-ray diffraction 
data 1089, 1092. 1094 
Yttrium-Magnesium 
System .... 


eutectic reaction 


. 1084-1096 
1092-1095 
1087 


intermediate phases 1092 


phase diagram (proposed ) 1086 
phase diagram important 
. 1095 


features . 1096 


Zircaloy-2 


..713, 720, 812-829, 1133 


metallographic study of 
corrosion stringers in 812-1 
microstructure , Tee 
815, 817-818, 820, 821, 825 
production method 
Zirconium 
effect on nickel 
recrystallization 
effect on nickel 
recrystallization 
teniperature 
neutron absorption 
characteristics 
Zirconium alloys 
corrosion in sodium 719 
creep resistance . rr 
high strength ' ; Beg 
processing effects hardness and 
hydrogen content 
tensile properties 
thermal conductivity 
use in nuclear reactors 
weight gain 
Zirconium-Iron-Tin 
System 
diffraction pattern 
important features 
isothermal section 
( partial ) 1120-1124, 
phase diagram 
(tentative ) 











